Neuroprotection mediated by subtoxic dose of NMDA in SH-SY5Y neuroblastoma cultures: activity-dependent regulation of PSA-NCAM expression.
The NMDA class of glutamate receptors plays a critical role in CNS, such as synaptic plasticity, axonal sprouting, growth, and migration. NMDA receptor stimulation has been shown to regulate polysialylated neural cell adhesion molecule (PSA-NCAM) expression in glial cell cultures and in hippocampal slice cultures. There is also growing evidence that molecular chaperons and ROS are related to the synaptic plasticity phenomena. We have examined the neuroprotective effect of subtoxic dose of NMDA in retinoic acid differentiated SH-SY5Y neuroblastoma cells. SH-SY5Y cell line differentiated with retinoic acid (10 muM) was exposed to NMDA (100 microM) or to antagonist MK-801 (200 nM) + NMDA and cells harvested after 24 h of treatment for PSA-NCAM, NCAM, and HSP70 expression study and for biochemical analysis. A significant increase was observed in PSA-NCAM, NCAM-180, NCAM-140, and HSP70 expression as seen by Western blotting and immunocytofluorescent studies in NMDA-treated cultures. Biochemical analysis revealed a significant increase in the activities of glutathione peroxidase (GPx) and copper zinc-superoxide dismutase (CuZnSOD) upon exposure to NMDA. No significant change was observed in the level of lipid peroxidation. All the changes observed reverted back to the control values upon pretreatment of cultures with MK-801, a non-competitive NMDA receptor antagonist, prior to NMDA exposure indicating the involvement of NMDA receptor in these changes. These results illustrate the neuroprotective role of subtoxic dose of NMDA in SH-SY5Y neuroblastoma cells.